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A H. Wu*Williams', X.D. Dai 5 , W. Blot 2 , Z.Y, Xu 4 , X.W Sun 2 , H.P. Xiao 4 , BJ. Stone 2 , 

S F Yu\ Y.P. Feng 4 , A.G. Ershow 2 , J. Sun 4 , J.F. Fraumeni Jr 2 & B.E. Henderson 1 

n.MTtmtni of Preventive Medicine. University of Southern California School of Medicate. Los Angeles, CA 90033. VSA: 
: Vat tonal Cancer Institute, Bethesda. MO 20892, VSA 'Harbin Medical School, Harbin. Heilcmgjimrg Pro* met. 

People j Republic of China; and * Liaoning Public Health and Ann-Epidemic Station . Shenytmg, Liaoning Prottnce. 

People s Republic of China. 


Summon A cue -control study of lung cancer involving interview* with 965 female patients and 939 control 
m Shenyang and Harbin, two mdustnaJ i citie* which have among the highest rates of lung cancer in China, 
revetted that cigarette smoking ts the main cauiaJ factor and accounted for about 33V* of the rumours among 
women. Although the amount smoked was low (the cases svenged eight cigarettes per day), the percentsp of 
smokers among women over age 30 in these a lies was nearly double the na uooaJ average Air pollution from 
coai burning stoves was implicated, as nsks of lung cancer increased in propor ti on to yean of exposure to 
Xang’ and other heating devices indigenous to the repoo la eddioon. the number of tmais cooked by deep 
frying and the frequency of smokiness during cooking were associated with risk of lung cancer Mom mass 
than controls reported workplace exposures to coaJ duet and to vnoka from burning fuel. Elevated nsks were 
observed for smelter workers and decreased nsks for textile workers. Pnor chronic broficfamucmpfayiemn. 
pneumonia, and recent tubemdoats contributed stguAcaetly to lung oncer rut. as did a history of tuber¬ 
culosis and lung cancer in family members. Higher intake of carotane-ndi wpubte was not protective 
against lung cancer in this population. The ftndinp were qualitatively similar across the major ced types of 
lung cancer, except that the associations with smoking and previous tag diasaam were stronpr for squamous/ 
oat ceil cancers than for adenocarcinoma of the lung. 


The rate of lung cancer among Chinese females is among the 
highest in the world. Elevated incidence, particularly of 
adenocarcinoma of the lung, has been noted for Chinese 
females residing in different geographic areas, including 
Singapore (Law et a/.. 1976), Hong Kong (Kung et a/., 1964), 
Shanghai (Gao et a/., 1988) and the United States (Hinds n 
aJ . 1981). The high rates are unusual because few Chinese 
women smoke tobacco. Within China, elevated rates of 
female lung cancer art found in urban areas such as Shang* 
hai and in rural as well as urban areas of (he northeastern 
provinces of Liaoning and Heilongjiang (National Cancer 
Control Office, i960; Xu et a/.. 1986). Reasons for the geo¬ 
graphic variation and clustering of high rates of lung cancer 
in the northern provinces are not known. We report here the 
results from case-control studies conducted in Shenyang and 
Harbin, the two major industrial does in Liaotung and 
Heilonjtang province*, to evaluate the rote of several poten¬ 
tial nsk factors. 


In 1983-87. iovesbgators from the Liaoning Province Public 
Health and Anu-Epidemic Station and the US National 
Cancer Institute conducted a large lung cancer study 
ing 1,517 mates (729 cases. 768 controls) and 1,073 fematee 
(316 case*, 553 controls). During the tarns tune period, inves¬ 
tigators at Harbin Medical CoDcp and the Univemty of 
Southern California conducted a case-control study focund 
on female hing cancer (446 can. 404 controls). Investigators 
from both studies met d urin g the plowing phut of the study 
and adopted a unified protocol to ascertain and sel e ct re see 
and coo trod and a common questionnaire for tbs interview 
component of the study. Data on risks from Booking and air 
pollution among men and women in Swaying have bom 
published elsewhere (Xu el ef, 1969). Herein we report rteks 
among fe m ales sm oh i t e d with a variety of factor*, 

by nearly 10% by combining information from 
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Cost ascer tai nme nt 

We sought to enrol all newly diagnosed primary lung cancers 
in females in the study areas between 1985 and 1967. Utilis¬ 
ing the ca n c er registries of Harbin and Shenyang, a system of 
rapid case ascertainment was established with the coopera¬ 
tion of all the major hospitals serving its area (about 35 in 
each dty). In brief, the admitting physicians at each parti¬ 
cipating hospital completed a case abstract form whenever a 
lung cancer was diagnosed. W« received these abstracts on a 
bi-weekly basis and selected as eligible cases tboes with 
primary, incident hing cancers diagnosed among female rtw- 
dents of the study area who were aged teas than 70 year* at 
the time of di ag no s is . The hing cancer diagnosis and cell-type 
clas s ifica tion were verified locally in each study area by a 
panel of pulmonary sp s oahm and pathologist*. 


Control selection 

Controls were fematee randomly s tte c ts d from the general 
populations of Harbin and Shenyang. Controls were fre¬ 
quently matched by 3-year age group to the eip a rted distrv 
bubon of cassa, which was dstennmsd in advance using the 
number and age distribution of female hug cancer cases 
reported in the two abas in 1963. A three-stage lamping 
procedure was used to select each control The initial unit for 
randomisation was ths neighbourhood ******in» y. of wtech 
there are about 1.300 each in Harbin and in Thenying 
Committees were randomly selected with rapiers mil after 
weighting by their p op ula tio n test Then we randomly chore 
a household group from the approximately 10-25 fionmhrihl 
groups within each selected neighbourhood committee. In the 
final stage, among aS fematee in the 5-year ags category 
within the bcuhold group, one was randomly setectad 


A s t ru ct ure d, pre - co ded qneennnseirs was need by trend 
intsmewers who cond u cte d p ers ona l in te rview * with the par- 
tirip an t* in their homes or wort teles or in the hospstal/doic. 
Ths interview gathered information on demographic temor*, 
active and psahs n ooks exposure, hfe tims residential and 
o ccup ati o nal temorina, dsst and cooking praetkea, panonal 
history of noomakgaaas hmg rtisssree. htesory of tubsrrakess 


Source: https://www.industrydocuments.ucsf.edu/docs/jlyxOOOO 
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(TB) tad cancer to first deg rm reintivat, and reproduce 
(acton. Questions on smoking tnduded the laouiu mg 
types of tobacco products Booked, ift when Booking win- 
ed. tod for ex-smokm. age when cooking stopped. To 
assess passive nooks exposure. we tskad about lifetime rest- 
dermal exposure to tobacco smoke from cohabitant*, wchid- 
mg the amount and duration of exposure from each smoking 
cohabitant. In addition. we asked if the subject was exposed 
to passive smoking at each work place. For each residence in 
which a subject lived for three or more years, we asked in 
detail about heating and cooking practices, including 
methods for heating and cooking and types of fuels used. 
Several questions were asked about 'Kang', bnck bads com¬ 
monly used tn the north-eastern part of China, which are 
heated etiheT directly by a stove underneath them or by pipes 
connected to the cooking stove. To assess dietary habits 5 
years pnor to interview, we asked subjects to estimate their 
frequencies of intake of 33 food items, including staple grains 
(nee. wheat, mint), soya bean products (bean curd, ferment¬ 
ed bean paste), dned peas and beans animal protein sources 
(eggs, fish, shellfish, liver, poultry, pork). fermentad/saJtad 
foods, alcoholic beverages, and fresh vegetables and fruits. 
Also included were questions on diagnosis by a physKun of 
previous each lung diseases, age at lung disease diagnosis, 
and if hospuaJisauon was required Information on outcome 
of each pregnancy, age at men arc he and at menopause was 
also elicited. As a quality-control measure, interviews were 
cassette*recorded for r evww by a field supervisor. 


Statistical methods 

The data were edited, coded, keypunched and submitted to 
computerised range and co ns i stency checks. The statistical 
analyses wen based o« multivanaar techniques for case- 
control data (Breslow A Day. 1980). Unconditional logistic 
regression analyses were used to estimate summary relative 
risks (RRs) of lung cancer associated with various factors 
while adjusting for other factors. RRs were calculated for aU 
lung cancer combined and for specific cell types. We present 
results for squamous cell and oat/smaJJ cell cancers combined 
because we had too few oat/small cell cancers to conduct 
separate analysts and because these two oefi types of lung 
cancer are more strongly associated with Booking than 
adenocarcinoma of the lung (Lubta A Bloc 1984). Our 
analysts for adenocarcinoma of the lung did not indude large 
cell cancers. There were too few targe ceil cancers for in¬ 
clusion by cell type. In the analyses including all subjects, the 
regression models contained terms for age (lam than 30. 
50- 39. 60-69 years), education (no formal education, pri¬ 
mary or secondary school, high school and higher); smoking 
(non-smoker, smoked ! -19 agamies per day and 1-29 
years, 1-19 ogamma per day and 30-39 yean, 1-19 
cigarettes per day and 40+ yean. 20+ cigarettes per day 
and 1-29 yean 20+ agarettas per day and 30- 39 yean 
20 + agamies per day and 40+ yean) and study ontre 
(Harbin versus Shenyang). We alw conducted analyses 
restricted to noosmoksn, deleting the noting variables in 
the regresstoe model and adjusting only oa aga. education, 
and centre. 


All interviews wart cond u c te d ta 1903-17. At the 
caw recruitment. 1.049 chgiWt 
by the Harbin and Shenyang cancer rapsom Nine-hundred 
and BXty-four (91.8%) wan in ter viewed. 32 (3.1*) died 
before our attempted contact. 30 (4.1%) 
and three (0.3%) rafosed to pertxxpaas. 

Forty-two par cent (a* 405) of the cm _ 

by tone btopey. 32% (a- 309) by cytology, and 26% <*« 
331) by radsoiogy. Afchoogh the percancagw of patholog¬ 
ically and cytoiogically c on fir med cam were higher in 
Shenyang than in Harbin, the cetMype distnbuboes were 
smdar. In the combined sat of cam. there were 44% 


(""310) a d eoocar on oa aa . 21% (a *201) squamous ceil 
carcinomas. 16V* (a - 117) oeLflnail ceil caraoomas and the 
remainder were large ceil caronomaa. mu rum of other cell 
types or the ceil type was not known (a - 66). 

A total of 959 cooirob (404 ta Harbin. 533 ia Shenyang) 
»m interviewed. Cases (mean age 55 9 years) and controls 
age 55 4 yean) were closely matched oa age but cases 
were less educated than controls. Relative to those with no 
formal education, the RRs for women with primary/junior 
tchool. high school technical school or college education was 
0 9. 1.0. 0.1 respectively (RR for lioear trend 0.9: 95% Cl 
0.1-1.Oh 


■Smoking hohtts 

Table I shows the percentages of women by 5-year age group 
who smoked cigarettes for 6 months or longer. The preval¬ 
ence of smoking in the general population (i.«. among con¬ 
trols) varied with agr. being much higher (approximately 
40 /*) among women 50 or over than among women below 
50 (smoking rate 24V*). but increased risks were seen in 
smokers at all ages^For all lung cancers combined, smokers 
«P*nenced a 23-f&d <95% a 1.9-2.1) increased nsk of 
lung cancer. The age-, education-and city-adjusted RRf for 
smoking were 4.2 <93% Cl 3.0-3.9) for squamous cell 
(93% Cl 1.4-3.2) for oat snail cell cancers, f 5 
W% 0 1.1-1.9) for adenocarcinoma of the lung and 2.5 
(95/* Cl 1.9-3 3) for the ‘ocher* category which included 
thorn diagnosed dmicaUy,. large cell cancers, and those with 
mixed or unknown mil type Mob (57%) c**, began smok¬ 
ing before they were 20 years old. compared to 40% of 
controls: the average age when subjects began to smoke was 
19 9 for cases and 24.0 for controls. The women were not 
heavy smokers. Few subjects (9% cases. 4% controls) 
smoked 20 or more cigarettes per day. and the meaa daily 
number of agamies smoked was 8.1 for and 6.1 for 
controls. Nevertheless, there was sufficient variation in 
amounts smoked to show that risks of lung cancer signi¬ 
ficantly (F <0.001) increased wtth inaeasmg numbers of 
agamtes smoked per day and with mcrcamng duration of 
smoking (Table II). Clear independent effects were seen with 
each measure of smoking expoeure within caiegonei of the 
other, with the associations stronger for squamous/oat ceil 
carcinomas than for adenocarcinoma. At the same level of 
smoking, 2- to 4-fold differences in the magnitude of the nsk 
b erw s tn the two ceil types were typically 


fsuhr mtokmg 

Table ID shows the RRs tmodatad with pamive smoke 
ex poeu r e. first among all subjects aAar adjusting for personal 
Booking and then among non-smokers. Ejfhry-etghc par cant 
of all cases and controls report e d having bvad in at Imsi one 
of their rabdmeas with a cohabitant who wne a nokar. 
There were no significant cam-control diff eren ce s in ever 
having lived with a s moke r , except for non smokers who 
lived with a spouae who smofcad. where the risk sms induced 
(RR 0.7; 93% Cl 0.6-0.9). The lowered risk aasoaamd with 
a pxe who smoked was seen only in Harbin: 60% of 
win smnkrng c ontrols and 46% of aim smoking cnees he 
Harbin rsp o rmd that dm tpemm rm nnokadL coopered to 
52% of non neoki^ contnds and 52% of nra nnrheg 
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Source: https://www.industrydocuments.ucsf.edu/docs/jlyxOOOO 
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H R* and 95% Ct for lung cancer >**oat red with intenwty of Booking by odJ type 


Cell type 




Owmwn of onok 

■mg (yean) 



Cigarettes 
per day 

t-29 


30-39 

>40 

All lung cancer 

1-19 

i!3d.o. i rr 

(111/125)* 

2.6 0.9. 3 5) 

(146/13) 

1.2 (2.4. 4.3) 

(117/103) 


>20 

11 <0 9. 3:6) 

(19/14) 

3 3 (I S. 6.2) 

(33/15) 

5.7(19. 11.5) 

(36/11) 

Squamous,ost edi 

1 -19 

2.0 <1.3. 2.9) 

(4g/t25) 

3 9 (2.6. 5 9) 

(56/83) 

4 7 (3 1. 7.1) 

(64/103) 


>20 

2 0 (0 7. 5 4) 

(6< 14) 

3.8 (1.7. I S) 

(10/15) 

110(5.3. 27.0) (17/11) 

Adenocarcinoma 

1-19 

0 8 (0 5. 1 3) 

(30*125) 

1 7(1 1. 2.5) 

(37 tl) 

2.0 0.3. 3.0) 

(45/103) 


>20 

01(0.3. 2.6) 

(4/14) 

3 1(18. 8.0) 

(15/15) 

2 8 (1 0. 7 4) 

(7/11) 


*95% confidence tmervaij. ‘Number* of cases, conirob ere in parentheses. 


TsMe III RR 

for lung 

cancer allocated 
exposure 

wuh passive 

unoke 

Sowrt of passive 
smoke expoem* 

Pout* 

smoke 

exposure 

All subjects 

Vo*-smokers only 

Caset 

controls 

APT 

Case! 

controls 

A# 

Any cohabitant 

BO 

112 111 


74,87 



yes 

844 842 

08 

343/513 

0.7 

Spouse 

no 

398 402 


212.271 



ye* 

558 351 

0.9 

205 331 

or 

Mother 

no 

543 395 


29*410 ’ 



ye* 

413 358 

10 

Ill9rl92 

09 

Father 

no 

444 515 


235 352 



ye* 

472 438 

10 

182/250 

M 

Wort piece 

no 

403 444 


187 301 



y*» 

563 513 

1.2 

228 301 

11 


•Adjusted for age. education. personal smoking and study am. 
* Adjusted for age. education* and study area. <0.05. 


cases tn Shenyang* There were no significant trends in risk 
with intensity (i.e. number of cigarettes smoked by family 
members) and duration of exposure (i.e. yean of smoking by 
cohabitants), cscepc for an increasing rnk associated witv 

/ increasing insanity of father* smoking in the presenc e of the 
ib^i subject 

There was a small excess risk associated with passive 
smoke exposure at the workplace. For ai] subjects, the 
smoking-adjusted RR was U2 (95% Cl 1.0-1.4). The result 
was similar for non-smokers (RR 1.1; 95% Cl 0:9- 1.6V 
There were no significant dose-response trends associated 
with yean of passive smoke exposure at work. 

tfeatmg and cooking practical 

Table IV presents RRs associated with duration of use of 
Kang and other heating devices. Elevated risks wtn observed 
for increasing yean of use of Kang (particularly when heated 
by stoves underneath), heated brick walls or floors (ut. 
heated by pipes leading from the stem to the wall or floor), 
coal stoves and coal burners. On the other hand, decreased 
risks were observed for inoeeang yean of use of no n c oa l - 
burning stoves and central heating. The patterns were gener¬ 
ally similar for smokers and non-smokers, and for squamous/ 
oat cell carcinomas and adenocarcinoma. We also examined 
the risks asMdated with yean when coal wood, and central 
heating served as the main fuel for heating. The RRs tended 
to rise with increasing use of coal end decline with increasing 
use of wood and centre! heating, but none of the trends was 
significant 

Cases more often reported that their homes became smoky 
during cooking and that they mors frequently had irritated 
eyes during cooking (Table V). There also was a mynrftrant 
trend in risk with increasing number of meek cooked by 
deep fiying, although this method of cooking was not fre¬ 
quently used. The results were similar for tquaaous/oat oefl 
cancers and ad en ocarcinoma, and for nnokars and non- 
smokers. 


Occupation 

Subjects were asked about all jobs in which they had worked 
l or more yean, with cam and comroto compand in tns 


TeMe fV Relative mk of lung cancer associated with yean of use of 
specific heating device* 

Exposure > years) 

Caseicontrois 

AAT(9$% Cl) 

Kang 

0 

25/40 

10 

1-39 

344/376 

1 4(0 8. 2.4) 

40-49 

132/144 

11 (0 6. 2.8) 

50-** 

415/393 

1 6(0 9. 2 8) 

Burning Kanp 

0 

677 ^40 

1.0 

1-20 

106/91 

1.2(09. 1.7) 

21 ♦ 

173/122 

1.5(1 1.2.0) 

Coal stove* 

0-20 

192/226 

10 

21-40 

511/443 

1.2(10. 16) 

41 ♦ 

253/242 

1.3 (10. 1.7) 

Noo-coeJ stoves 

0 

212/183 

10 

1-20 

367/340 

0 8(06. 11) 

21-30 

239/295 

0 7 (0.3. 0 9) 

31 «** 

118/133 

0 8(0.5. 1.1) 

Heated bock walla floors 

0 

316/651 

10 

1-20 

127/91 

1.5(1.1.11) 

21 ♦ 

243,704 

1.4(1 1. Il9) 

Coal burner* 

0 

525/583 

1.0 

1-20 

258/202 

1.2(10. 16) 

21 4- 

173/168 

11 (0 ». Ii4) 

Central heat 

0 

602/573 

10 

1-20 

215/200 

10(0.8. 13) 

21 4* 

139/110 

08(0.6. 1.0) 

•Adjusted for age. education, personal smoking and study area 

TaMeV Rdatn* nsk of hing cancer associated with frequency of deep 

frying end eye irritation when i 

cooking 


CoMfftmsrads 

Jtr (93% Cl) 

Deep fry (tans* per month) 

0 

324/903 

1.0 

1 

326/340 

1.2 (1-0, 1-5) 

2 

170/107 

2.1 (1.5. 2J> 

34* 

121/SI 

1.9 (14. 2.7) 

Eye imtaaon 

never/rarefy 

647/732 

1.0 

tomtamm 

214/163 

1.6 OR I D 

frequent 

19/56 

1.1 (1.5.10 


‘Adjusted for ip educa tio n, p er s onal noting sad study 


of their a np toymm in 29 job rettgnrim Moet (77%) 
women held at least one job outside the boom, bat npu- 
ficantly increased risks were observed only for metal netting 
work (RR U; 95% Cl 1.0-2.1X while s significantly 
decreased risk was observed for textile workers (RR0.fi; 95% 
Cl 0.3-1.0). The woman were elao asked * they were 
exp osed to 12 specific duos, nooks or fames et work, with 
from 1 to 16% reporting on-the-job exp os ur es to tbs 12 
pottuboe items. Cases reported exposure to coal duet (RR 
1.3; 95% Cl 1.1-2-0) end to moke from bwntng fad (RR 
1.6; 95% Cl U-12) mgmflcmly more oton. 


Source: https://www.industrydocuments.ucsf.edu/docs/jlyx0000 
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prior lung disease 

Table V] lists RR s of lung cancer wocuted wnh specific 
pnor chrome lung diseases. Lung diseases that were first 
diagnosed within three yean of lung cancer diagnosis (and a 
comparable umc period for controls) were excluded from the 
analysis After adjusting for smoking, history of any pnor 
lung disease was «socuted with a 50% increased risk (95% 
Cl 12-I S), The excess was greatest fot pneumonia (RR 
;.n. An increased nsk was found for bronchitis and,or 
emphysema, but the association was limned to squamous/oat 
cell cancers (RR 1.6) and not found for adenocarcinoma (RR 
0.9). 

We investigated whether nsk of lung cancer vaned accord¬ 
ing to the tag time following the diagnosis of pnor lung 
disease. Earlier detection of chronic bronchitis, emphysema 
conveyed greater nsk. Relative io those with no history of 
chronic bronchitis/emphysema, the RRs were 1.3. t.3. and 
1.7 respectively for conditions detected 4-10. 11-20. and 
21 + years before lung cancer diagnosis. On the other hand, 
the RRs were higher for more recent diagnoses of pneumonia 
and TB. The RRs were 2.7* 2.5 and 18 respectively for 
pneumonia, and 2 8. 1.1. and 1.2 for TB first detected 4-10. 
11-20 and 21 + yean pnor to lung cancer diagnosis The 
elevated nsk associated with TB diagnosed 4-10 years prior 
to lung cancer was significant; it was observed for both 
squamous oat cell cancers and adenocarcinoma of the lung, 
and among non-smokers as well as smokers. 

Family history of TB and cancer 

We observed a significant 60% (95% Cl 1.2-2.1) increased 
nsk associated wnh TB in a household member, wnh similar 
risks for squamous; oat cell cancers and adenocarcinoma. 
The familial association was seen m smokers and non- 
smokers. and remained unchanged after adjusting for 
personal history of TB. The risk associated with family his¬ 
tory of TB increased with decreasing age when the index 
subject was first exposed. After adjusting for smoking, 
exposures at age <21. 21-30 and >30 conferred nsks of 
1.7* 1.5 and 1.2 when compared to those with no household 
TB exposure. 

Family history of lung cancer in first degree relatives, 
reported by 4.5% of the cases, was associated with a signi¬ 
ficant 80% (95% Cl 1.1-3 0) increased nsk. There was link 
difference in nsk by cell type or smoking status. The risk of 
lung cancer was somewhat higher among those with a family 
history of other cancers (RR 1.4; 95V* O 1.0-2.0). with the 
excess risk being higher for adenocarcinoma (RR 1.1) than 
for squamous/oat cell cancers (RR l.I). 

Menstrua! and reproductive factor* 

Table VII presents risks of King cancer by various menstrual 
and reproductive (acton. There wen little or no aseociatioii 
with age at menarcbe* parity, hysterectomy, spontaneous 
abortion, pregnancy faulting in difficult labour, and use of 
oral contraceptives. There waa a sig nifi ca nt 50% (95% Cl 
13-| 8) increased risk associated with history of miscarriage, 
and cases tended to have a later age at natural menopause 
although the trend was not wnooth. 


Tafcfc Vft Retailwe risks of lung cancer inocu tad wttfc menstrusJ sod 
__ reproductive factors__ 



Cour t controls 

me '95%cii 

Age si mrnarcht 

18 + 

184 )92 

10 

16-17 

42741 2 

I I <0 *. I «) 

14-15 

285/276 

I I (01. 14) 

<14 

55 64 

09 <0 6. 1.4) 

Number of children 

<3 

193 203 

1:0 

3-4 

319 K» 

t 1 <09. 1 31 

5-6 

275 272 

t 0 (0 8. 14) 

7 + 

169 174 

10 (07. 1 3) 

Age st natural menopause 

<45 

77 1J2 

1 0 

45-49 

373 303 

13(1.1 2.4) 

50-54 

278 327 

l 3 <0 9. 1 81 

S5 + 

3128 

1 7 (1 0. 3 2) 

Positive hmory of 

Hysterectomy 

36 36 

1 0)0 6. 16) 

Mucamsge 

>2/126 

15)12, 1.8V 

Spom abortion 

239-218 

M (0 9. 1 4) 

Difficult labour 

76 61 

1 3 <0 9. 1.8) 

Ora) contraceptive 

54 61 

0 8 (0 5. 1.2) 


‘Adjusted for age. education. personal smoking and study area. 


Dietary /actors 

The diet of the subjects was dominated by staple grains 
(median muke among controls - 1.095 times per year!, fresh 
vegetables ( KISS times per year), fermented salted foods (730 
times per year), and soya bean products (365 times per year). 
Leu frequent was consumption of animal protein sources 
(231 times per ycar)j fresh fruits (52 times per year), and peas 
and beans (12 times per year). Risks of lung cancer in 
relation to dietary muke are shown in Table VIII. Higher 
frequencies of muke of vegetables, either those nch or low m 
carotene content were not significantly protective against 
lung cancer. The three foods with the highest carotene con¬ 
tent in this study population were dried hot red p e pp e rs 
(16.9 mg of carotene per lOOg). dark leafy greens (2.7 mg of 
carotene per 100 g), and carrots (2.0 mg of carotene per 
100 g). Carrots and dried hot red pep pe rs were consumed less 
often by cases compered to controls, but these items were not 
frequently consumed (mean intake among controls was 41.4 
and 70.0 times per year respectively). On the other hand, 
cams had sbghtiy higher intakes of the more commonly 
consumed dark leafy greens (average intake among controls 
was 163.5 tunes per year). 

Cases reported higher frequencies of intake of smmal pro¬ 
tein and fresh fruits. Few women (12% cases versus 8% 
controls) drank alcohol more than once a year, but they 
showed a significant smoking-adjusted 30% increased nsk of 
lung cancer compered to those who did not drink at alL 
However, (here was no dear trend wnh inertasiag alcohol 
consumption. There were no appreciable differences in die¬ 
tary patterns for squamous/oat ceil cancers versus adenocar¬ 
cinoma. nor for wnokert versus non-smokers. 
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affected first -decree family members was small (4% ); R«cem 
case-control studies in Great Bntain (Aytsh ftal., 1994 ) ^ 
the Umted States (Caporuo ft al., 1919 ), however, suggest 
that genetic tram may influence susceptibility in a sizeable 
portion of cases. These mvestipuons revealed significantly 
increased risks of lung cancer associated with the genetically 
controlled ability to extensively metabolise the drug debnso* 
quint, a trait affecting 54% of the control population studied 
in the United States. 

We found no strong support for a role of hormonal factors 
for lung cancer overall or specifically for adenocarcinoma. 
The cases did tend to experience menopause at later ages, but 
the trend in nsk with age at menopause was not smooth. 
History of prolonged labour or hysterectomy, which had 
been suspected as nsk factors for adenocarcinoma because of 
the potential for trauma-associated lung embolism, occurred 
more frequently among our cases, but the excess risks were 
not significant since relatively few women were affected. Rusk 
of lung cancer was recently reported to be increased among 
Chinese women with short menstrual cycle length (Gao ft al., 
1983), but this variable was not assessed in the current study. 

In other countnes the risk of lung cancer is generally 
reduced among those with higher dietary intake of 
carotenoids (Ziegler. 1989). but our findinp are leu dear. 
Cases had slightly higher rather than lower intake of dark 
green leafy vegetables, the most commonly consumed nch 
source of carotene. Moreover, in our analysis using a com¬ 
bined index of all vegetables rich in carotene, high frequen¬ 


cies of intake did not confer a significant protective effect. 

for the absence of protective effects are not clear. A 
possible explanation ti that three-fourths of the study 
population ate vegetables high tn carotene content at least 
twice a day so that the nearly uniformly high intake of 
carotene-containing foods limited variability and hindered 
detection of an effect Data on plasma carotene levels from 
this study population will be important as a more objective 
measure of their dietary intake. Misdassificauon of muke 
also may have dampened trends. We did not have inform¬ 
ation on portion size and the highest carotene-containing 
food in this population is dned hot red peppers, usually used 
as a condiment. In addition, recall of past diet may have 
been influenced by recent dietary improvements, perhaps 
more so among cases who may have been given preferential 
dietary treatment because of their illness. 

4 In summary, this investigation revealed that contrary to a 
'priori expectation in China, cigarette smoking is the major 
***** of lung cancer among wo m e n in north-cast China and / 
fc om nbut et to the area's high rates of mortality from this 
tumor. Prevention activities should emphasise smoking cessa¬ 
tion. while additional study may help clarify the role of 
indoor and outdoor air pollution, chronic non-malignant 
lung disease, occupational exposures, familial susceptibility 
and other factors in the aetiology of lung cancer. 
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